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tlasrfs LfielM? iripes ecialcl te csimeetfiS cliriHstly to tli© grid msA 
plats fiilsstrodss f©? isaklsg wfKre-Ierigtli issasiiPtmeiifes*. f laritigg 
es:aiif sting of tut? ftmd ct^wiesissiPB bet wen niiieli tfiii M titer ©le-
M#rit of s th.emO'^Go-aple irs.s ecmimctrnd^ wma mTmged to illd© 
of fits tube J, mlsslQu awrest, : • - " " iJ -. 
;  - i  
Kposi. fastis .kii'Qirc at tlat tiiaSn. it was ©'jcseeteS tlrist tl:is 
distiiii-S'SS 'hetwfisii afasesssiire 1:ii»l.d|ps pcsltiorit,. at mliiifh laasl-
sans mCTSiit ifi'iliMS irsjpc ci-etseiiesi, should "be mpisl to ese^lislf 
Si.e iraim-leisg'tSi of tM osaiilations, fMs was ast' 
.foirnd to be the saseu 'It tiiasii ©cpasllj-sps-sed psgltions s®i»® 
fcrgiii^?, tout in til© aa|o3?ity sf eases ttiare iier© at Is&st two 
^ ' r - ef scjiial spsees« 
' , t • •' f.v ^ -
^ ©f : 4.,; fliey then ad'vsseiid 
s taeerys IjasM npmi Mm i?C5i4i: ficsis "bj elsstponsj, i#ii.oli 4nnilits-
tioiis # 
Si® feiar siilsf" assuiaptioiiii leade ia eo-aaestlcai ifitii tbsir 
Wmmj'j are? 
/• "- ' •• f" 
• •  ' •  " 1 . '  /  '  ' \  .  
S, ®ist o# t4ie elasferoas #deh Immm felie filsii^nti,; «. 
fixsil sismXI pFopeifticm pi.ss tls'oai:#! tls® g?ia in. a 'imifom 
s1::i?©iiisi. aiifl tliAt ©acli aa psssinf tia'cagfe '14:# 
.gi^icl, feas •fciis siuiie ¥eloisit|*« 
Si. ^iast fee Qlmi'cosm iiiiicli riefei's, t© tlie grid ffoa 
plats siilcs fO!»9 nes?l|' ail ©©lleotea clipeetlj ©k- it. 
Is,##* cafslf a fsw pass tlirongti c>n tlse .riertiirs 
f'i'om. tAmlT ©1)s#a?mt.3.siis, Sill aad Isfrsll essisel'adefi tbMt 
I  '  :  .  '  .  -  r  •  . . . . ;  ^  '  . ,  ,  . ' t  
asTj pei»t of •fciis osslllatorf wjstm^ 
" *- < .< o. ^ " J . , r f ' - .' ' : ' - , 
thmm fomui by BarMifmssii ancl Smzs. tiMmgli fclssf aaj Ijotii b# 
pi-'O&ieeii iii tlie smm ciyeult* 
• ' , ' R • - . I ' ' I >'J. „ ' ' LI ^ 
, *' *- /'•- /• ' I .1 tdie iisist 
^ ' y . . to t f r n m  siiiae tb.sip €iisoo¥e3?y 
If as ripst miac^iiasM^ 
111, Ms ©j:|)©Fimsiit'al isa^sstigaticsi, Seiieilje's sisi w&s to 
finfi lioif til© wfiried iiltli fclis eiectrode diaeasidas 
liiisl fcla© appll&i, piitestials, safi %s iSttsssiri® liis euiiiitaiie^' sM 
t&e lJit«2ssitj of O'SCills-tiSBSs His tiiaerisitieal nfork iriis cos^ 
ssmiici ifltii il«s3flviHg im exmesmixm fes? ' , . ^ ^ aj" „ s 
• .'' , ' 1 ^ 'J- • * I ' 
Ijcpepiiasiits S'ftSTiad -mit si:ncs tlie results af Seliisil)©® s 
HO'fc g€iii:ei?al.ly applioiil}!©* HcjiRiirsr, it li&s ass'iiisstl a sig;a3.fl» 
L } 
H S5 Ce.=,m tsl. 
Ig as Potsiitial 0f grid. el6eti?efi« (?oltsK, 
In « Potsatlial. of piste elseferod-© {¥olts.| 
- Riaditis 0f filisseiit iiire {ss^K 
Wx •- Indies' 0f elsctFQcle Coa®}® 
Pji « Badliis of plsits el«i0tF0d0 feiii, 
!ll3e feasticas 
gCxI s 
Gurreii ref«itia£ timm Imt sspi*essiffits are alici®. 3.a, 
V,' : . 
III cliJFliflBg Kills f'Qff'smla;!, Btihalhe iiacis a -timbu?" csf siiopli-
fl'lng iisgTaK!|).%ie£!s, fi'?s sf iifclgii weps a,g follsiirsi 
Tim gfii, acjts a,if « isfliscis? rethei* fclits, as a 
eyliiKiricMtl 
£» Ills p'Otsafcifil dlatPilmfciOR is aot ^sodified l:>j 
•iicfisg elsctrojig^ 
!I2;i€i laiplittide of tJi® oa-tiillstioiaii is 2ie:|p.lgil3le 
^ fco fclie gri'S^. 
filSSSBt is 
S* lo spaes eMrgii Fegioas aacist^ 
Dg¥imtiess ckF einleslsfjedt, iraw-leiitrtlifl from ©'bseinrscl. 
. ' v' . .. " ,; ' -/ .. 
of tliese agiriJiiptloiis a?s sot Justifisil is waetice® 
Itiile c.ii2'ryiifig Oiit tim e5Cpej?Niii6iatsi wiipki, & se» .raag# of 
©iie^litlf cil' -arist ef- tli© c©iT®spSB€iiig BiiSfMiaiissn-ISifs sseiia-a.-
^ ' A 
J . • -v- . V • flasii? he-" 
' '• s<m» 
stmntsfp 2''ep2*sfliicfci¥©B.€tjis, unci lisin.,g usiiffested by tfe.s cennssteil 
ifSF© scEesmsi® 
fli# Fesiiltg of thB stii% isf BsriGliiaisim«-ls?s ogclllatloiia 
inaiiaated t&at -tlMi irairsf^leagtti is prsctleallj' cleperid'fmt -ch 0al2i 


tils gipplisd *foltsg«g aaici t'libs dlmm.ai'msi it is sithei? irile-. 
p«acleafc ef tto otitsijp oselllatorjr' e3.rstilt «ad fllisii@*at siijpi'ent 
Of it is ertlj infliiBsseeil by tiieia to i. sJKell extuBt^ Wheii 
Setisib-0 fistimareci tlas Tfave'-lsiig'tilis mb3ei?fQ& fm' S,efiriits- gyiil 
agra€issiit 
V' • . -.5 r . „ .1 ' ti" : : ' 
'fcli&t tlie ifi^fe-leiigiii s^fssained r&j nBmlj eonstant^. 
flie ;iiii;o»sity of tlis eaellietioriii was fcraad t© bs sp^satlj 
liifliieaeed 'bf tSm osslliaterj?' - .. ! , .'i 
©ecurx'^eiace of raliier sliai^p iiaxiaa^ I;a a la,tea? ar-ticle, Selac^ifc© 
(76) esplaitisd iasw shoi^t Laelioi-* -slicest eoairHJCitefi to asod© steel 
^ I'-sin.fca'ein.g t!ie 0s» 
cillatixm tistcmsitjr» 
^  .  '  *  ,  .  J "  ,  •  ' .  '  "  
•fc]a,st mme 'builfc lap #f' t«o cii? iioife tMims spsyufciiii? iii papsO.!©! 
was iiads tij M« Q^fs'ebcsiffa C2S|® Is'ire-iesigtia seaaiarmsnts irer© 
s.e»i©cl. crat irltli a twi>«tmb© g®«2'&t<>r is •stitish tlis plate potas-
tialfi we^'e irarisd -©..O to *1A^Q 'irolts said, tlis gficl i>Qt®n-
tlsls f:rsr: •+50»0^ to 4-lSOsO 'S-elfciSs It was forwid that foi? tbis 
til© iiiairs-l©agtdi was alacj dfipenasat xzpoit tlie filasent 
siirreiitj, iiMcl ajicl plat© p0tfcitl«dS|, imd tshs ratios of tiie gjio#© 
to ' • , i . , • - • . ><- . 
fpo$ Sofceifee^s femiiiia afic! fciiat of EspMimssB siid iCiiriJ c3ia uot 
figrsa wltln. tti© oba#r¥e<l wsmlts for coirespoiidlnji potiaatialis 
It was sis© fotmci tlmt tti,® osciillations were affected fcy elisng--
iiig tlie disierisj.-'UMSii wa i^iie l©ads in ttis plat© circiait® ii. sim­
plified the two-tube s .. " . 
xire S, 
SxperlsBiits witla a cireuit in wiiicii the < ' 'j 
was iraried fpos one to sefea. showed tiiat the intensity of os-
aillstiOBfi iBcres.aed : ly with tlie miifcer of tutss^ 
Mn iiF/estigatlcB. to fleterraiBe the effect of pes'idiiftl i 
, c I'i' ' also asde CJreeliowa, It was fcimd t'liat 'both 
the wa¥e-leagt'b md ©selll&tlon Intsnslty sere affected 'bj 
pressiiys.s ill a- y&iig© exfceadiiag fpoa 5^0® 10 iiia«Hg, to im&t 
Hg., At a pressure of afeoiit lad'® 10 , the ©seillatloiis Qis-
appesrsd.^ 
By talciBg itito consideration tli.® form of tlie grid-plate 
grid-plate voltapes cliapaeteristie • of a tPiode -wiiosii 
grid was liald at a high pesltlvs potential - j . -- • fco tlie fil-
aseiit arsd plats^s J® Sahsiislr C7i) was^ alsi® ti i '.*• a theory 
t!i.&t fsxplii.iiied tli© oselllstions prodiiesci bj susti a set-iip, 
Frsai tliia tlieorj a imuabsr of inters sting coiic Ins ions were 
Srawn., One tlis.t la sf pyactlcsl intspast asd whieii lies beee 
sonfirtsed ejcperlaasirfcsllj Is as follows s 
"^fabes Ssawlag eylindrleal 'sieetrocles ea;n be used ia 
fclis proctiistlori of oscllletioris ia the s.sgii!ffied eircilfc 
so long as the ratio of the aiaede radius to tliat of 
tlis grid iii rsstpicted to the limits 
2^0 <15, 
Two "Tubi: OsciLL^TOR CiRcuiT Used By M, T GR£CtiOi^ /i 
Figure 5, 
Fs; r::s • . f , 
ss \  t ' • 
to act as an c>s-
ciillatoi? ps-QvlA&i. fcisat tie eaceatrlcltj- ciid not riss abcwa a 
serfcain liiilt. 
afc a'&o'tifc- • . v , . ' - ' . -v b 
I  ^  ~ o f  p e s i s ' i t a l  g a s i  p f a a i R i p e s  
on < " ' . : * . . . , ' ' 
lapsoir (45) was aaking a isiifiil&r steidy witli ttxbms eoirfcsialag 
niersmrj tsijop,. 
lapso'r^g T&sulta iHdlsatad tliat •&© wiwe-lerigth. of the os-
• ' - - : i' • . od - ^' > . , . - i i 
ciapescleBe© 'w&s ospeeialljr mei'kccl a:fe low griS, pofcsn.tlals, ••rests 
ssacle sn ttibat li«ing e^yllOGrieal elB-Qtmdns mid possessing low 
laercni^^l' ^ajaop pressures sliJ&weii tliat eiisillatioias comlci 'be pro-
dtmsi sitla •mnsll filssaesti eari^'snts iurid very !©••« grid potentials ^  
,  " t  .  j .  ' '  '  •  ,  es" 
taMlsliS'i eOBCl.itie;n.s 'sinfisi? irtilcli sleetJi'aa, tabes lisiriiig ajllB--
Qi'leslly gj^rejcigsct eleetrodes e.sxi gesei'ate, ia cms ease^ the tjm 
ef cissillatidcos csl^sertrecl. ty Bmfbhsmmm. sxid Est'z,, in aiQ.« 
otlisp iisstasosj, tlioss B.c'tecl. bj Oill sbi!, MorreHi. It was also 
stiO'S'ii tliiit Gotli f'orifs sf oaaillatlojas cjO'tilcl be pi^-oilyia&S hj Qim 
asci tih/e sajae 
W,. (Sg) fs'iirid, that m&rt irss'e oscillations ccsalcl 
istill be ol3taiJi®€l iiii.efi r-atbei' h,l|sli altera&ting potentials 
Bippiled to tti© gifici of a tub© tlist was eoj2cacii;sii in a Bsrlclistxgsin-
Kisps eircalLt.^ 1.1© renfiilts showed tl'iafc the W4axre<*»le:agth dae?e«a<» 
©d alaos.t lineiiflj isitii iseFessisg grid poteatisla, & ecsipari-
S'On betwesn tli© shseFTecl ifia're»-lengfclis «rai tfeoss fi»Ofa 
•; ••1 % 
USPS msed in It. ; . t" • . . -, •< t. ' • ^ _ i:,. 
tliiiJi %fee latter» 
A r&ther intersstlng plmnGsientsn iimt vms obsarfefi tiien 
"' ' ' . • , r. , • 1. . « 
th© teMettcj sf tlie mrrmit laaxiisa to brciKisa fcii? 
fipeqiisiieies of the tiltsru&tiiig grid petentiais# 
Is a iiatlismabicso. treatiients. 0# Pf©-tsjslis.r (61) cie^elopsct ii 
t'l .. > , i, . l ' ^'.1 - sssiila"-
: _ ^ . . . . ^ solution of tha aif--
ferszi t lal eipsfitlcaj ©f motion of &lectrmis is tJi© gFid^'SSQii© 
spaesji ftnfi •was sMe t© ejcplmia licsir the siliietJfOBt Ijecaoii® sepai»at»-
B43 in to  the grmrp eol l«i&fcei l  b j  t i i© s i i ts ie  $md thst gsMmred 'hj 
til© ipfida flie Bjscs.giilty fsi» aiich a sepapstiori !mi3 slFeaciy beeii 
poiat.©ii 0iit bjf 0111 and lorrell. they first so'aght fce flaci 
til© Biselisislsis of fees© osclllsitioas, 
iB, irlsi? of fact that ps-sof of 'tlae ejtlstenso of fci» 
eleetpoB iiotiCB reqiiiyed tj the siiaple BarlsiiauserwhiiifE 
iiac! iieire:? Iseeii giireiij, K® lohl {4?j offS3?eS s. sew tlisoj?y that 
was hais&d mpoii a Tayishle gplci-plats c.si>acltj« fh® eleetFoiis 
sihswn tliat zhM dieleetipic ammtmit of such iai "silectroiti gas"* 
was gl¥©3i by tlie ezprosslori 
s 
k » 1 •" ' v a"! • ' -5 
i \ b' . .t / ^ I., tfee wirfe-
. \ --""j' j / . - t • ' " , >- • - ' . 
>, . . < b'* , J. J : A '.A ^ 
'  r .  f  1  c .  -  '  - .  ,  
' i ' n '. ' '1 • ^ ! • . " v . , ^ i „ 
ill. eleetFOR dmialij* 
file '^%;''' ^ ^ 1 , '. 
lag tSm " ' ' V, 
|eat af a I'-attep sxteBslte Irrfestigatioii by CU Po^tiipssko {66)^ 
He call ad t!w escillfi-ttoas appearing in this short»wa¥6 p'-cysq? 
' b . - " to .. 'r . b',, - J' ' : 
tiiaa© dwftjff i?iotss whos# froqiieacj *ss abcaj.b twlse that cj.f tfe© 
cscillations saqp-ee't®<l frciii tlie BaFl£h..ii*2seis--'Ifai*is 'fciissoJ?!'* Jissoi'd— 
iii,g; to .?ots!5eBico^s tejHsliiolc^Efy, tlisse were of tas first oi:'d©i%. 
ecni.ygs of .Mia •0'«a 
a % j . td 
latlons c;f tim aireiiits td/thii* the tii'b© or cioiipleci witli tlie tjals© 
'fihloh sj*a e'seitec, iji mmi a inajaisej?' tlmt tiai-lag fcisis f It 
tiilres tJie €)lestrc2is ts pass fism feiie filiainest fe the plate anci 
biick,, til® eiFC'uits perfersi two ecsTifplets oseHi&ticris (tearf 
of tfes 1st order), tiame eoisplete ossillmtioiaa {diras^f 
"  t v  - '  • '  " i  '  '  '  
isal and difSFf wiwes ai»t I'-epregsctsd "bj 'the folloiriiag ftslatlos:-
sliipsi 
l,g as cf . , . ' i 
isj. as e h.. ' • , 
•i-ll, a " . _ • . ' . 
i,g •» ' ',1' . w: , . j ,, 
Potapeiiko stated fclmt -eiiils 'fclj.© wi«re»liiEg'Ua.s of clirarf 
iimmm iiisj e£iiiacic3.e isitlri 'tliose ef tlis crireptoiasa o^f tiie grici lond 
wmB9 differ fpc® ©ir'eiftefieif lij. tlaat tlasi- are O'OiiipIefcelj itids-
peMsnfc of aoi"!!®! ii'a«s.» fiaey wars tfbgeiTsdn in for s«iae 
Jl Tsi'j iasportmiifc ecmel'usiou to be driiini jfrcsi dats is 
tliat a 'iraciBSE t'tt'be ean gBnei^gte egsillsti'Oiia fili.06» Afsqixsiicy ax-
eiiscls S£UB.y i,is«a tlis fs^jsqiiefiey sf elaetrcjiii© ossillsSloHs* 
aiicl ogsillato3?f cmrrsmt tarisd witli i^rid voltaga^. In a Bark-
3amis#s-I:tirii eii^ctaitj. *i.ii mscis fej iff., Iiiaiiiia {41|, He f^ai. 
tiiiit as -fciie gi?lc! imti lne?eeii«d, tlie pliite ptytmitiM 
beisg lielffl soraiil- to z&Og, yiitlaer iiliarplj dsfiaecl smsdias o,f 
plate cuprest siiicl. 'oseillatorj craaf^paiit aeciirrtci.^, flitss ap>-
. t ^ ' ,, ' . • t' • . 
creaa#d quite i?aB.l€l.y as 13i« grlS poteafeisl aotsil frosi its sai^o 
iraliis^ Irut •fcii.e Tim hmm,'B mm:-e gachial iiiti tii.© Mglisr poteii«-
;  j  ,  t  •  . p  ' t .  ^  -
\ • • o! , • . , , • . ^ ' 
• ;'j .' . . r.,?-- / . p' . - ' . 
It im» tiiat tbs ciiriilsnrs ci;f theas ss-eslleii osellla« 
l.s!i:isj -iralties ef plate? ets'Pei'i.t snii .osciillatt2r*3r css^r-eatjs were dis« 
1p, lit tli&t af tlas II „ . p . " ' 1 ' , s-1 
naige® 
^ > t >; r ' - t ' ; 
lisi2s€ii.'«siii®s oscillations maxi- tliss® cisaeirerud ty 8111 ami lfor»-
Ijipss^r imd SiroiisacwfBrj, tlmt bcsfeh tgpes ecsiild tie ppo'cliiciid bf oiis 
mm. I.!'IJS siaiie tube* fiie appiiratiis iftdofe. fee itseiS. in Seiios-strat-** 
ijig ttiis wai sijiitlsiF t0 that esaplejetl % Clill mS. 
,C ' r to ; ' " ' 
.  i  •  . .  . r  .  ;  - r .  .  i  ^  
smipl# seiifieefcefi is series wi'Ha mA i:a eetss^csri. two c0'incl:easef»ss. 
ascl fclie distaaess 'Gf tii® teridg© fr® iiie ©untejf of tlie oseiila-
- i . . .  ^  •  . . .  < .  e  . 1  : „ •  -
Cit oseillatieng ©jsisted* In one of tMss, 'tlis w&irs-leagtli was 
. 1 ' i • .. -r . r . • 
i .  . ,  •  t '  ^  '  -  "  >  .  '  ;  ,  .  :  '  '  '  ' ,  i ' s  
ms ^Mpmx^mA \ • 'j - ® 3j 
iiMtlng poteBti'tCl. Ij@twaea grifi and pist€s as ttie estternal ossil« 
tlaa fcraxisltios from c»ae f'S:m of ©seill&ti-crrii t© the otlier.t 
¥sn^©cl 'bj 1» §. KSIlsr (m). 1« b&sM tMs on lis issllsil 
^ . . *-:>i . - " 1. . • ' 
It is feoKci that tlis c!lst.axio@^ ts tlis gFld-pl&ts spsssj, 
mrsF ifelch elsetrcais will tFsrifel d@|js»c!s npfia tiie potentiiil 
iiffsx'3ns^8 tlirc/iigli wliisfi tliej !i8¥« falien |gi?icl,«»fllie®eiit irolt» 
i - - - , ,: 1. , , i -
tiiutiiily 
•fclaeii? cilyeetion of imwm hmk UmsiTtl tlie It £s 
fcbiis. ®©8fi tliat tlis slt;€i«:stlag pefc^ntial eaixa€is & "t03?tisig ou't*" 
cf slfistrons,^ ffeos« itD^Tisg bael: to th© grici lats? fca'is tho cs-
1 psr^t of this oseiliatiag eti«EPg8 is eollect-
•  '  ^ .  r ;  -  •  .  ' - u  .  " . . i .  . •  :  "  
latioas in?® cci3??estj|. mmttAnn tlis OBeilistlons^ 
' ^ i r i  : 5 ± - , ; ; t o  t m . s  e a i p d s a a t i s n ,  
. , ' '„i. 1 ' , ' ' . " fliiif lat 
sslloil ^Oaeillatioafi tSi&t sjpa esssited 
of fiu&feifitlcms iii ' * " ' • , . ': . . 
msTmatmss tif this lattsi? fclaserj# 
A liteiitii' of tias iBfisienes© of n&lGxm gm pueasEFes oe. BcpIs-
liisj.««n-I&3ris eseillatloag mafi "C^SS;-Ci-0 lt,l ® riX.inivi6iX 
' , • .: . •!, • v • : \ . i ' .  t..' 
for tl3s» eseit-atlcai of' d'ssillntisns^ tmd. 'simt sftmtB we3?e pre-
cfaeee. om tl* oselllatoi*j i^iatigss, maTs-leitftlis, ass! «ssillatisia 
ifit;eiisllisii® 
tcmsitf •imxi. a lengtheaisg ef tli® wme,. Wifeli iadraasiBg pfss-
©are it w&s faiiid tliat tiie starting point of ogcillsticiis mo'wM 
tmnkfiis icyireif grici poteald.irls, pfeissures stocks 
5,Q<10' ^ Hg sansfii so :f«ptli®r chssgss in this fespact. 
Ili«6flaise!i eorii5li::isi«€ that this 
2i$c©s3arj f0f the iseitafeic 
cacii €jf sse wag aofc 
; 
(^cmblxm , 
Obh of I ' i . ' ' ' . Halt 
of tlirse-els©t:?scis irsetrasi tube oseill&tors if&s ff<.. 
Ill 1916 J,, I. ' ' • , c * . . V* •• ,, "a 
treqpmnGj & new type of pllotrori ©asil3,stt€. The pia?ti-
• spsrfttiiig m a'^wi«?e«isagtii^ of 6^0 sistars^ 
used by IBiit© is giiswa ill- figure <1 ^ ftie 
osilllstisg iiicftietiaaes in 'the plate siFsiiit eofisiisted solely 
€»f tlia eoriBseting sli»e "bodj; between f llfoaeat; aiicl plate, and 
1B. til . .,d circuit sf efga. laeii sf tlisae wires, iims oiilj s 
few liicliss long® The oscillator is ssBoifii eoimeotsd to liScher 
wires through, the sniall coxid-siisers Og aad. By sliding 
tlie "briilge "Z --Icng th© urires J, tlis ^ ' • . - - 'b® 
ciafceriiifj©s» 
By using tins eircnit sliowii in figiare 5 ••itiici). is ©sssni-
t l a l l y  t h e  s m m  a s  t l m t  t t s e c l ,  b y  W M t s ,  G a t  t a n  a n d  f o t i l f  ( 2 8 )  
sticossclsa ill ol3taiiiia,g watres imvlng IsngWia of less -fchaE £.0 
sasteFS^ i i , it was ro\:md Mffiustagecsirs to 
US& & grici csMeiisey 13 - ^ . f ^ ' ai€FO~ 
farad aiK:? a gs'ic! rssisfcanee 1 of 
Tbs scjusplste ossillatopj eircyifc eoiisisteci s;f "ttie wire 
loop abed J,. 
> > latesr-elestr. i i i ^ flie ^, . •./ 
C FsuQB^ from. 10to 2»10 " misrofsm&il^ In eosstrnotiag 
an oseilletof of tiiis typs^ it wiis fsysiiicl cl@sirs'ble to fix tilie 
Osc/LLMV/? QRCUIT USED BY 
•w«» /-
o 
Figure 4. 
mite 
m 
J 
m i# 
OsaLL/?7VA^ C//pa//r lJs£:£^ Br Gar TON /^ ND TOULY 
l  
PlgiiPS 5 
Isfigtii of the iilr® sfi iirS iletenaias tlis sosfc fsrtoi'afelfi leEgtii 
ef idf® .sl3 tof trlsi. 
flae sffseti-fg Iritessitjr- of tli© mcillsA&rj siiFi^eat was 
• \ " . - , ^  1. . . ' . . • ' ' • 
^ „ -• • i .. 
tw© shok'ii coilSg Sj. mA S^, if#re scuBeofceia on eaeli si€« ef 
•fell© bisekitig eo!idsas®r« 
& piar.iillel iris'e sfsteii 
si  r . - •  . . 
- „ . > , . , , 'i'. . a ii'ian-g-lsagtli of meters 
soul€ "be reasliecl^ ' •* . > " - $ ' - " ^ ^ ... 1 , 
tlmt tJais osoillstor precluisiid. lii a Ifselisi? wiye sjrstcmu. 
Is 1919# Ws B«, Bs0les aiicl •- (14) pjms&xitm 
sirfep'sl pa|i«»?s that 3©alt mtli two^tmlje si3?siiits^ fiiss® were 
latdf to hemmm w&s'f i>o|mlss- wsif©« 
l-angtiis. 
a tiro"t?a.tje se..: - "i . > 
*•; t * ;• j j. 
... > ^ f> f . cff ! '1 y . . - ' 'j 
fecttif# leiigfe of tfm gfid and asofi© ies3a» Timm m?'& siim to 
.; <'•' > •' ' ... k" ^ . . '» 
eras tors® • • - u \ T , 'j... ; 
sspiarafceci a •distfi.aea of est* 
fcr©'»leagtlia of S3.4 isetef^s w«re w-eemt&A tMs eiroslts 
BY HOLBORN 
tiis iiiBglti of eoimeetlriif le&ds t© a aiiiimiis liallii atill rsscils'-
r :v . ./i 
wmfi oseillfitioss* 
sppsslt© sld&m of a < ' . 
fiistetieci. ta a sitsil glass frsES &t tlaeir top aiifS- bstts® sMg 
ajid 'tlis |irid wires irsr© ifomid. on tlse sidcs-s of tbls snep'Ca't® 
f]:ms ©sell |$3?ld i5Si?roniidsd Ifci plats# , 
fiis well ss tfe,e fllsiueiit^grM distaB.e®3 aatotintsci to Bbout 2^ 
. - * s  -  .  f  • f t  oaall" 
" - _ - - c ,* w f • , . flmj-
lBcl;i2eta«ses ware laMe lap of reetarsgiiliir Isopii sf wi?«« lliea 
us.sfi o;a -bhe slaortest sfsve-leiig'tliiijf tiiesd loops liai iftliE@fislo;as 
lal' 6®5 esu ikicI. £#0 ss^ 'L = S»5 •sa.^ and 13 » 2^0 cm, 
•EesfiSFcili work &b. short ita¥9 telegifsslij iis-Cl besa iiMs?taken 
I • . .. ' , > . ^ I.'- •' c • 'i J 
arici s,t; tJiafc tiss Cait'tos 'miceseiiecl in ppO'Ctiasing wa-res hirrlsg 
leiigtil'is of tha (jrde^' of a sst«i% SaiF€?s:r,, tlas tisciinicpe of re-
e«pticri was not feirisn. siiffisleiitly aclirsBcsfi to persit satlsfec-
t'Oyj isC'isKiiinl-eation^. Ilnder the stf^sss of war eosclitions, tJiia 
reseiffcli 'liacl. to be atjaiidoned^ It was f€»siissci scsse tiss later, 
liBid }l« lesxiey CSJSl r'ei?opted the pesialts tiiat •«?s:ife obtainsfis. 
OSC!LL/!TOR CIRCUIT USED BY 
i i h 
SO K 
Figure 7, 
/7. i?/7mlemkv 
file aseillatca? was e-f tlris two«ttffes t|pe Ii.a?'iag tiia cii^^cislt 
/  •  .  .  ,  ,  -  ,  »  .  ,  ^  v , , l  .  '  - '  •  ,  
get-'ap^» ' : • -  ^ w  ^ • . ' • 
•mst'BTs, Biid tub.© riiciiatesl power* ©GmispoiidiBg t& tiiis waTe-
fiis nils 'Of lui ©.sg^srliseatii iETesfeigatioa eai*!*!®!! out 'by 
C® Gilt ton asti 1« Pierrst (28) was tO' dstsnniris tlis posai'fcili-" 
tiss of isolatiag sbcI isspllfyliig liafsseaies pi'ociU'eed lajr sliort 
Is. ths accotmt of tlieir irerk.|, tlisj cl.esci?i"befl 
cs . 
In th&m^ aii€ tJie msstjer of ImmrnnlCis ©"btaiiisci^ 
\ ' i 
plyisag a potential &t +45 ircilts to tins grid of tli« osclllato3? 
^aiirSji tlis la,a£iiioiaies wei;^© px*odues€® 
flis fourth liariaenie wi'd.ela was pae tieiilsi'ly intense cjorrespoM-
€JQ. to a wsrye-lssg'Si of sis^ It vm also .fcnaii possible to 
Q.mm& disajiiisetFf' Is. this cSreait 'by clistigiiig the Isiigtli of 
tfee irirs seiiaesfcing tfc«i plat© to fclie ties Mag ccfsclesiiisi^ ( iili 
lit figure 5} J,, asd fey eaiiplifig fcii© gi'M scail pl&te leads liicbie-
" 1- ' ,v . 
1" . • 'i ^ i . ,. ; : 
- 41 -
OsciLL^TO .^ CmcuiT USED Br M MESNY 
/im/i ^otmsE SOURCE 
Figure 8® 
iatsiasii. 
' . ' ' ^ ^ . :l3 
.. 1 • » • ••' ' ' ' to * .ml ' _ 
felt ton and, Tmiljp. md. •vvn fisT fol^ to ±mp<wtmt f5iff ejjeneaj 
h.0if©*i?er', is ttiM Seotford follcywed swggsstlcas tliat were first 
asde l)j S..i^ " • . ' - . -f ' " t 
.  ' •  ^  ^  1 '  '  i f ' ; . ' '  '  - - . 
of employing "di-ftrilMfced"* ra-liisr' fclisai "IvmsimH mtmtmtB"' lias 
been follisireS, In laor© ressiifc years» 
f!i8 lyalTS iissd was a laodifiecl fom o.f •B&'!3.,lot.3?oii WftOSJ in 
;.\r - \ . •<•: - , , , ' ' til© top of 
tlis glMBB 'tabci^ file eleotpofiitsitis cio«pliBg 'Imfmemvi grldjf. 
13ae oselllsto'py ciysuit 
tried© consisted oX two lio?X2ontal eraas tutasj 
tlriiSit lyere solderscl, to tlie plats siig grid 
Im&B siifi iiito wlilsh tU'D hWB.BB rods ®ei?e fittecil to foria t. 
- , " * S ifRS eeiiaeetecl asposs the 
.roclij.,. 1/ . . .f • . . < . ' : r , r . 
as to position along tim truss leads^ 
Sm; ]?iiBge of ura'tre^lengths cibtEisiecl with 'SiIs set sbBn em-
plC'jiBg pods m.d tial>es 20,0 c:ai» isi leiigtli was frois 1^0 to 
s,ote3?a.. 
It Ims5 ImoifSL tov aoise fc;ijE<i •feliat simtatjasii oseiila« 
tioBS Biaf b€i prodxiesc! fcj pissing a ''ssgative Fsslst-
a;r:i.s©"" , • - ; . '< ^ • ., , 
Osc/iL/iroR CiRcuJT USED Br ^. S. Hukfg^^d 
Figure 9, 
is •/ . v- , '.3- ~ -:• 
Tim spplieaMoii of this principle to irscmai feitsj o'lielllstoi's 
peal>§rM Pefcsiitisll eliamcfcsrlstie, mm -imicb hs.d plate ciirrsflt 
:  •  ^ •  > ' \  i  
, .  ' ' . v ,  •  
in e Piaige® lie 
ToxmA ztmt hj fumimoti.ng ©ac^illistopj' 
sM plat# of a 'ral-fejs ifc astiially wcmld. displ/tj tills l'a3.1iag 
© l i a r f a s t e r i s f c l c ®  l a  t i i i s  w a j ,  s s c i l l a t l o a s  _ „  ,  
f.\ "T€S 5 S-9e» , ^ ' , ' „ .1 ' C' 
. »' . similar to tlmt . ^ » 
In. oria * " . I , 
desefi'bed a tricsce trajisinlttei? 
. ef 92^.0 CJiu ' •C-., • -
", = . < ' . . . - - : ^ and it 
sad IfiKcford^s is in fcbs clispositio?:i of fi'ie eondsiiser in. the sjc-
t&rii&l. eir^iiit^ ^ ^ 
' • - ' . it , . . .t ' . • 
A hrlet atmp&lsQn of tlio eii&racteristies eif feis of 
qsfiill&toi' ^ i . . , ly 
v  -  _  •  :  ^  .  ( 9 s  ^  ^  ,  i  ,  ' .  •  
- it 
~T~ 
Aa iiii?S3tlgatioa, of the pracitieal short wswe lijmlM of 
• - _ ' ' . h, -• (16) , 111 
tsdriec!, by sieeiis of a dcmhls tifbe sjrtiixfieti'ifsal esgeill&tcir thaai 
e-crel.d bs gpttss 'by a sirigle tube api-ffiigsraestifcls m&s> diia to 
the faet 'fchst tlis total lenirfcli of cotiductoz's isarryliiE ossil~ 
latiiig ©wrx^entis eo^tild ho P'ediiceclj ixi. 
heloif istt&t could ha ;• ' . of a siii#e tiihe^ fli© 
^ • f ' fit : •_ i • „ -
.  "  j ; ,  h .  - • •  '  '  .  '  ,  •  b  qt  • \  r « r , 
' . - . . lowei^ . • ' . . hj iasfeasing 
the plat® Toltfege aafl. fllasieiit csiprsat^ "h.' a 
.  ^  •  ^ e a a e  a l o B , e  w a a  c f  n o  t i s ©  • <  .  , .  <  . .  .  
act Iiairs a ' ^ - 'J - - , In faet|, tli© 
fc«sts Isdicatisi. that a ire?"y actiiie f llffiiiiiat was fee "baekhcaa 
of a short wa.^e ciscillafcsF.. 
" f ' -. -t ' I- * ' , ' • . ' ' . _ -h 
rmm: tube - " " . 
•the ©leetpohes tlirowgh thf? glass sails of the bulb® With iiaia 
. c .  t h e  o « « "  
. ,i • •' 
k cfireoit that Is ihaEtic.2l irith lesay^a was esiployed. cm 
the xil*&i'B^shCiTt ii&'?r0«lsagths, 
L.:, 14) foiarsd that the tubs capacity eotilfi he 
,g;i?e&tly ciiMaished hy leadiuE ims gifid ascl. aiiocle wires c:«t O'H 
ti 
opposite M.M.i 
lis is gsi:i©3?a: 
illbj, " < • . I . f . ' 
1 ' ' ' • ' . tii.fcs of 
Pfe; 1 "'i' • . . . . . - > i O'Gt tills 
- 1 , '' ' . csf 8E„0 as. Ih© 
first eirciiit - j'.' . . " t ' timt fietised bf HollsaiBii^ 
r . • ' • ' ' ezp'Orlenes that sliglitlj bettay resiAts 
could 'be •»/ J, • T' ; ® thst was idftiticsal -sfitli, Huxforcl?s® 
Is the •!iltr&-slic5rt wa:?'e yegioB;, it wms found, tfeat tjae irs^e-
Imigtti 'vapled liirsstlj as tae leagtii of tli# lead eeimeetiiig tti& 
plats scaii condeiiger teidg®, 
Ssise tine latep^ Beifipsann {2) iiwestigateci the effect of 
elioke eotls in tlie filaasnt leads sad foiiaci tliat tJis slgiaal 
strengtii of im oscillatoi" depeisie^i is. a lerge sis asm? e on a 
propsi' olioiee of thslF Tallies» It appsarsil. that for eacla ws-ye^ 
Isngthj a partieuJ-ar siae was necess-ary® Siae® s ccngt&at 
cb.aiigi3ag of choke eells foF eaeli irariatioii ia fpscfuaricjr weald 
Ijs liiprsstleal, li« siroiiSiid aim'h s. p:foceitira laj steintliig 
able eond0iigsrs apoiiufi: tiie cco'kei?» Eiis firr,ssge2Beat proir©si ex-
trmmtlj safcisfRsfoi'js as It waa oslj Tseeesaapy to- MJiist tin 
scsnfiensers ©ash aii&nge i:a saifs-leiigttu 
Sliort iraire e3tpe:pte<»it3, is whlela sa alternating potsstisIL 
i „ ' . • ' ' , , ! ^ « Bj 
naiog a ' - . f „ ^ ^ ESI9 tali© and a]3ply-» 
iiig 5000 folts to the sriods^i li# aticeeedeci in. obtsiiaing a poirsr 
]?8/liatioii of 150 watts on a •«•&•¥€>< psit I'll® 
<slrciiit .employed -was siwilar t© timt of CMtfecn. smi fcm,ly. 
tlon of jieirsral slmgle-^waim and sireiiifcs iiisd gas*'© 
v :> , , - . ..' • • ' , ' ' '• • t,-" 
, • . . • ; " i t.', "• • •- . •' ', , .' • •- ' ' '.,jr ,: 
v&TB polsfcea s'ut,. In a. latsr pliotogrmislis of tj?&as-
MltteFs ttimt fiaplof-ed tim Qtrmilts cI.eTelcped in tlwli? first 
fiere slso gifsn, 
JSicperlsMHitii whose objeet was to lietemslim iffentfeer 
alaca?t smm souild "be tissii iritli soj irsasosable iiiiiGaint of s'lis--
eess foiP eo'BisimleatiOR at grcsaiid Im^ls w©f© mads "by C» C® 
Wblt-shMinS. CS5|« III regsiFiJ to pFCipsgiifcios#. las fcand Siiit in 
sisay fsspects i ^ , 
'  r  .  r  '  *  f  .  .  »  1  "  ,  '  ' • '  '  ^  
§m? eosdltioas ssiaeim.a.t like these jPscpiFed f©? llglit 
1 . ' t ' 
was the total absene 
He fo-ii»a. tMii to be 'fcna,e in iBCl'iidiiig 
; r, 
tioii on sliert irwea w&a isiicte oj lalkptliis' mcl E* Splt^ 
sea? C53)» 
III 180Ojs S» (S2} :p?es©Bfcsd & psper whicia. desilt ifi'Hi 
tfi® rsiwsiriicfj i^fcsiiss-ftiis aecsnFriiig in two paifa3.1sl sir eg» Tim 
woflc i:i|K5B iiMeiii tbis was laaseS latej? bseaiiMii tlie tciffBwnxsmm? ©f ii 
series of TOlnablii sspesr^ii-ienta® Tlisse lattfsr iilttsiafcely SEiiiiid 
Eis sxp#3?ii«e7it6l m'^ ecBsiiitsd sf two psp-all®! irirea 
i i i w i i i g  « i  d l f s a e t a j ?  i a f  e f c o i i t  ! » '  # < . • ' '  r \  •  ,  '  • > .  .  
0f from to 50 isis®} tlss Isiigtli ©f 
ijut it was neirep imde leas fclian 4f)0^0 ssi^ Aersss onit nM of 
tins wire sjstisii hii plae€>fi a gliiss 
itticl itiea • " ' - , . , ' < 
penbtm -irsijor® Jl ..r 'c: •: . of metal, steitiitj, waii al.s® 
plassd aaroes tla# ir;ljpi3s» fhls lfett«r ikiiiM tie soiri&d freei mm 
end of >< tim 
-  i  '  i i ' 'tl ' ' 
,r.v. "• .• cmAensma and tiiess in fciiisi te m. Hsrttiian 
fiaeiXlatorf <, /* . - * . 
. • - ' . - i? ' . ••'c— t- , . !;..© 
glcjw fca^ certaint slieppli"ci#?lascl pciaiticffia of -Islis laetsllie 
"byidgs^ iliislysii of. tliia itiSESiaiiisofi lailieated that tiie dls-
states ossixrrsiif ifaa ©ciaal to -&€» sf the 
F,. Brads flO) giiir® a laatntaiiitieal tfeatiiftEt ef tla© siibjeet. Is 
.. - • i • j ' j j ? • 
scsifletjeiy siarfim'ssiecl 'fej si.r^ Tfm mmsrA pajrt was esacea'aecl 
'ifitli 1il3.9 c&ss of parsilsl wlxes iirfing a tjortloii of, •Uiieir' leiigfcli 
iiafeeiMiiii la a sosdastiiig iiecllsa |fsp sasaaplej. a seilt scfliitionl j 
' .• . % •. - • ' , • ' , ' 'This article 1ms bs-" 
.V.  ^ . j t;;rr , -is . ' . 
k slicsft tiss after DfuSe'^s Pissiuts liai, been p-iiMlsheclj. 
' ^ if 
I., . . , SE FSIAM 'BAAT Uie 
Kr> . I '' t .' two sides of s soiideasei' tSiat tisS 1?©«h. plaeui. 
m&rmt! ^ Tim aiicnint of' 
this iiSTeiient «lJip'®it£le€ ok tliia positlos of fclis iiiaeiftiMi eapaeltji 
it was sieife 'wlien the msdmiMBr \ ^ . • , i i " jr{i. 
.< z '  ' ' , , • • ' " j ^ ^ "a 
i  '  "  ^  L- . j '  ' ' '  i  in 
iiialrljag 'isteagsresiaiitjs, tliis affecst is smisfclasii iissd,-
Siii&n liSGli'iiJ? ifispes ef S'SMsmiMtils IsngtSi sci'alii ©alj l>« laiied 
fos^ BfcisFt W4sire issastiFsseafcas TimmseriS. asicl lorreli (811 uttespt-^ 
w> • " ' : i... 
trsirea^® TImir asTiamtas mmslsted sf a long solaiistfi that w&s 
€rpm. at fcotli. muds^  mid a detiSetoF^  ;I33S Bolmmld wm sjccited b|" 
ill oselllatoy itissa sQujflisg seii was In. a pliias afc ri||fcit 
•i . . J ' . '. . • ^ : Tbs Mte&tar 
wag tiawlQ -lap of tw© soils iraiiaa in tlie sliiiijjs «f ii figtim 8, aricl 
- , » . ' . ' dete-ct-oi ' > • _ 
fil:Diig Islie oistsMe sf t±i»'s^ol8fiol<l® Tim figure 3 si?3?aiig©aisiiit of 
#Diis sma# it tspsis-ifiliis fer tiie ©s&illatoi* fc<> llgist tla© lamp 
slsss any flux iiii'ntiirig s, ¥«>l'fcags ixi oae cssil wciiiM lis.?© iiaclas'-
'  ,  t  > 1  „  . . .  1 '  -  -  '  '  u  '  J  . • - • J. . 
tli/j \ ^ '• u' ' . . < , . 
. /i . ' ^ l" . . » ^ 
Tkm irave^ Iejiigths &etBrsiii%Bd by -Idiis salisat© we?o lii quits 
f0ancl. "bj otlisi? 
111 1933, I' Clg) ejcplfelaea. a setiiocl fo? 
flsiag Urn irsirs^leagtli sf osslllatos»a ops]fiiti33:g •ciii ?®lati¥slj 
l0w ff>©i|a©iieles« fliis w&s base€ 011, tiisB setting-»'up cif beats 
l3©,t;iie.eri im iratre saciiliatof® iaid tla« iiimiciiiics ©f tii# 
ICKQg *&¥& as•!:.«, flis siiort iria:?© unit ssrTei. tmlj bm stimeiajfili, 
k sisaplete teeatmazsfc uf slestrieal waTes on wires 
is git011 is a Buresa •of Stsidurds psj?©? •fcliat was iiritteri Ijjr 
. . 'Bm iisiia fi^»t gl.¥€s fcii® ffiietleal dsfesticmn 
• '' ^ .f ' , ' •' l" " .a . , „ . » 
foF ealeiilatiiag tb® ©0j?r©sfci0n t^o lie -used is osfesiaiag tlie f?»©-
111. lr<» IfQM'*3 •mtms.g tlM •rolt«age iiik! eiipreat &t aiij point 
. ^ __ ^ -ifoitsgs aafl, eiSffffiBt 
at mmi ala®s®ii •arlglnj sad of tiba lis©  ^
3j «xsitis,g tif© purallsl ifi^es •uticjing laagtii. was fissdj, 
'  j ,  • -  •  .  ; 1  ( 4 0 )  .  * '  :  .  '  .  •  '  '  
•th.« fmt aiit.t for .eii'Sli «lms.ge is frf^qum^-sj ot fAm e3ceitiB,g 
QSSill&tleniSjr- aim sst of mm±sm wmilA ablft ia om direetios 
iSille tfcss o'fcJai? »«?t ••©nlil istyra Wm opposifc® waj'v Iftie cliatmics 
^ , v • . . * • 
the- ^ » 
: .;' '••?> ' t i i lsf  of mmrsbs,  - ' '  • 
' ' ' • f 'i. --
sl'siSacl tiiat tytm s-isetioa. sf tiie psr«ll©l wirss, iuel'iidiiig tlie 
brMgUi, i©aM TfLl^yate lia esse sf Its fsfes i»iius of oseillgtioii. 
at; ttjb iiext r^gsasas© poiati^, the ©tlie,? seetisi}. woum jfsspcml.® 
It 1® iiras appajfunt tiist tM irs.¥©»«i6ii.g-|ili ©mild lie fisteFsaliiaft 
frcit ©i'tlj.©jp ai. 
Siiie© till© Ijsialisr 'ilrs ajstiss tla&t was in tias laT<iS" 
tigafclon 4sserife®d in tiJis tiiesis wsi sliiSlsr td ttiat iiaael 1cif 
liis results WBTB tmstSxwm§. is. rres^j p@sp«-et» 
it ciii?'¥€s sJisoislag tlwi eaireat distapifeiitisa on tlis Lecdaei® 
aatsA witli tii.e l®ttii.i*s .ft niid B® 15ie diita fc«r tliis si3J?¥# war# 
qt 
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z.v/'' 
111. .2!. 
. 'j ..-»- - .' . 
file b.ierli2iamseji~lafs • 
tbi^eia-electrode ira." * . •. • ' 5 '_' v" • .i> ^ < i--
slllatopj slrcu.it s.afi suitable iroltage sgii3?c.©s, 
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coiapleteli'" sia|3poFtsi, ti:w3 grid and plate e-lecjtP'Oclss, ciacl ©ne eaad 
of tiici fllajtiest® !IMs was scassiiili.a,t siailii? ts tlie ajfricagsiasnt 
used by iiollEwim • Jl iiasil tmgaitm wi3?e Ijeiit late a. soil-
. - ~t: ' ' ' ' « 
•f I . ' ' i. \ ' ... ,1 , leads ]fi?Qia 
plats atiil filsuBSiit weife IsS out mm BnH. at tliB liiile tfi» 
gflS lufid: ifs.s taken frois tlie 
ffes osslllatci^j eirsiiifc cotisisted of tiis Interaal eaiJaiiltj 
betwesB, gpicl and plate ©lset]?cxi.©s- siid. tlie iiid'netiuaae siici ©iipae--
Itj ©f t!i© Isiscls osaiieeteii to Ihe ©ffsetlT© leng'fcli of 
me&miS'&d i'rais tiie plat© (or grid) Bxtr'mm inside tJae tabu to 
tJiS eafi OS Mail caitsid.®^ Slues tlis Is ads wsi?€» broti|i3at omt oia 
opposite eiids of I3«j tebe, it was nsssssarj to Ijciacl. tlseis ai'imrid. 
if tiaej war© to be iBsaJs to ras psaj-iillel ts eaeoa 0tJ»i? fo.r iai|' 
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smmd tss team of mo, e3ct©:ri<i6Ji Soppei' islre of lo®8 
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tliet the plata mcl grid wires I'suri psirsllel to ©meli o-tiiey was. 
fibffiit 23..0 ciii« fiP3 ssuali lii.smla,tti3g bloeics kept Siis po:rtiori 
o.f •fclieis* leBgtlifi: seoaj^steii by a fiiatsaea of 2#£?5 ess,, fissiiis'iipefi. 
IjstifSiKi iii.re scaitersK 
.& eos!|)l©t<s ¥i©i! ©f the saisllistos* tuliey mm fche Isacfi 
prcseeecSiag tlie grlJ sac! plate elastrodes Is mimm is 
12, III tMs plsture, fee grid Isasfi Is fe1a.e onis! ssss os. 
tlie j?iglit'-li€aiii iiiSe ulille Sia.t of tlie plsta isi seen cm, tii# laft 
Stareg® ba.ttsi'iss if©3?8 laseci is llglstiag fciis filsseiat, am 
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plB.t© poteiiticBiftetei? ^  Satlefaeto^g ooiatiPol csf tiis grM gotsn-
tial ims obtsdset 'l>g fs.rying ttie field mirpeint of tiie giise.riiit;ca? 
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III er«ie.i? -fco ]p€ctii,cs tiie griti«-plst© capasitf of fcli© 


tlie base was Fmr'fihwp sodifixations in tlxla peiipect. 
,liiiirsir«i?j, weo?© fmiiil to be i;ma.®eesss.pj &b tl:m tfeec pro-dii'ii-
si! afcabl# oscliiaticsas oti a wafs-leagtli. of euaoiat S,5 sistes^s., 
Sis sxtepa&l porticm of eacillafcoi'f cl2?cmit coBsisfc#4l 
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a f'cee.l'riiig set of trie tjrps cls#iii'ibe€ lyy 0, Cords (*7) fej slsi>lj 
esEUiiis.tiB.p p&lf of pepeiper.fi Ijetireen 'Haa n©gat.ltr© e-nds of liie 
plti.fce stifi fllai&Bst ti'stterless, Beeei-ifefs .sir© not sfecisii .i:n ths 
leai. Joiiiiiig these eaiii in fl,gajpi 10^ Wlfch 'iaa.iii ar?.iiiigsii©ritj. 
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•111© IfSslMfF wipss tliiit ••smm usM. In making sll irgirs-lsjigtli 
usagixrcjis'siitii consisted of twc= pfii^sktlel ecjpjpsr wipe a tiiat 
sepap&tecl fi'oss eiiefi o-Siei® £>j & clistaaos ©;f 10^0 esi^ (listwseB 
sofidsiists? s«ters'/1 aM ftiisli :iiM Irscli^icliaal leiiglifeg of SSO isa# 
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Tts praetiee 'Sf lighting tlie filsisiit of tlie Biar'klisiises-
ISdu?!. ci;icillat03? triods ajiil B:pt>lyiag the grid imfi plate pofcea-
ti^a.2.3 to it ssir-srsl iiii:a:ti:'fcss tefsi's «nj Fsaclliigs -iiBpe tsdccsi was 
follsifsil, !S:;ds pefsilt'ted •fee fiiasieiit rlieosfeats, sici jplets 
©irs'ait pstssiticmetai^ te rcsach, ea s3..ibsst comt^ma taiiipsrafciir® 
eositrol.s isms ii'ssfjsssrj in tlis o^surse 0f tfe.® fipsfc tsets., 
file iiiBSLll eoaitiamoti.s iiraTe osellla:!*!®' aplojliig t!» tUSOl-A 
Tfil'?'© o3?6li3.iii?3.1y Fecpljfei, no speeiiil atteaticm.® If it liM i»t 
oseillate 'tlis fil»ent. if&s li/fit©!! and the plate potanfeial 
applisclij this state eosM gsaeffilly b® aimut hj SMMTQ&S'-
iae espseitj sf tiss blodsiBg ccBiaemser.^ It wim 
aseiissarj, l'iOW#¥e3?^ to iasreass the plat® potential iincl 
tiae filsaeat etirrsiit^ fji®;-eliisf «tifTismlty €i3cperdsjisseci with 
this tvmimslttm was tlie giicrt llf© of tii© feibss as ©sellists^s^ 
fills 1PES prct?soli' flae tb.e''hig!i eaisaion ciaFi'tsafcg 
fli9 iasi|pi£i7i2dii cf lajs GtufFSKf; at ms&mmm points of Sie 
tFifige flits scsastlses stiffieieatif gpsat to Qsms% gslwimmmt&r 
teiO.eetidi'i.s tefsnii tiMS rmsm eif tlis sssls* Sissii eoaditicams 
isi!Ml.er tfliiali tliia wo'ult Qcmx£' Wei's sot fetiowii befei'efiaM, it was 
fossd wisi'tli-iiiil®, befsca?® maMMQ a iisw test., -to sliae ttis t?3?icige 
frcii es?& BTIS. of tfc.e Iteciiar wires to tIae cstlasr and •obj9.er¥e ttfi 
Slsplacsseiitg.# fftieBSTtr tliese pBD-wecl, to ts rnxmrnaim^.g, tli© siar--
reiit pfissing tii:i?ou£li tlie gsliiiiiacioaetar waiilcl 'be reilii.ea«l l5|- ap-
plfirig e iiljxi:E;fc tc tli© bridge, o? 'by iiaing a less ausaitiira de­
testing; ce-riesh. 
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MT&NG to 'fee tiworj aiJvfirioesi fey bti>i^itm..mm MV3.. lojafij tli«i 'Og" 
hdclmsm^. issiS. fax'wm?^. •lastion of ©l^strcms tibof&t & nmltiv&lj 
isliisirged gfiiS,, Ctes msjr ti!i.si"a:fiip® gsipeetf. mwmiing tliat tii® 
tSimrj is ss-s?3?e&t, tiiafc aaj factor wiiieli will emis a cimag# 
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Is hj ti3.e g^ld BHH tmgmttwB (or aefsl -plube pc?fc«ia-
, •'< ' ' "* Aia aisstrieal sgeillsMoii la 
pfo&meS. % gusii, a sij€ its perloci ts scpiil. to tliiii 
tiiae* ' "c ' . . * , '• , .' .. . >'• I'f -
slioiild be afctesded bf a. climinisliiicl period, of oleetrisel 0issil«-
ls.tloa„, asfi cosss^cfijiSBtlj a I-ciwe?i,3g in itie wirre-leBntls ©f 'Sie 
pyopsgalsiifi aistsy'bsxHJt-, 
0tir*?fss .slacj^firig tia© wa¥s-'le:0|!;t3i as a .f'tiastioa of W:m grlcl 
potsstial S;;5p#&F in flgtire 19» fhesiB were plotted. f,:ri3iB data 
ebtiiinsfi c^i,a:»iB.g fc^s'ts is ifidc'li tii® gi»;!.€ 'ftiltmge itas 'i*&ri«ci,;p etsd 
fclie plate p-otsritisl ®ad |?r'l€ stirFsMi ''imre iield iifc oertaiB sqb-
atiint -WSSMBS, Thsj inaieate fbiit Sae irii.ir©-lesgt3i is fleersas'st 

ill a peiriilsjf saisssr aa the grid psteafeial is inci'saseS^ Is Tien 
•s:f ths imt 1±mt t.tm g^'M. siiri»©i3t Isstaaci. of the tetal ©sis-
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ill cfl3tsl.sirig t!i© clsta fc;j? febs.se curirssj a sligtit ©rrc-r ifss l.:ri-
l5i?c«Ltii5€ici istc! tlioie cc>:r?sfipsiadijig to plat© 'ircsltsgas of ~1{3,C) 
¥olts suae? 0«0 vciltB. !flie p'lafcs cmi'psot wm Jmg3...1gfi^l£L.B In essia-
* , \ • It the 
i ! ' , "  ^  • : • • • _ ;  • !  •  .  -
Isagthis Tfoiald iuat'e liean ©Istsdiied in tls# eaii.© ef tlia fifst-issii-
S'SJMi -eni'Tent sM flat© foltag© land l:i@eia lieM eiyn.staiat is slssifii 
til© esleiilat.©€ lij Selaelbe^a f&rsiala CS);j mil tint 
otiser tlioa© ©btiil.s©^ fycts fclie fei^aiila, of EliirManssaa .aad Exvrz 
Cb~io.8  ^  ^  -  .  
tiMi ci%3'5Firsi.» .Fqs^ tlie .p?eiitap giMrt of -fclae g?id Toitag# I'saags., 
Jicfrsiref? 'fciMi diffspissee l)©tifBen tfm ii5®ei:'igiestj01.y aetorstitiei. 
iiat'&'-lciagtlis aittl tSsos# foitsd fpoa .S-clislbe^s forMil.® is qisltB 
siisil® Siriss tlis i?ir7e«l©33gtl;i, exp^essioa 'Siat wag d©?J,i;fea bj 
3a*liiiiaa3Mi sM iCiiPJS Is onlj 'irsilid for trlcdts baving plan© 
el,9€tro€i«s iHni iisifojfM fields brn'tmrnm tiiisB, its is to 
©xpS'St©<5. tiiat tiie jp#salts •sbt&irtscl, ;f:r€)iri It iroi^Id ag.?ee cpiaziti-
tati'i-alj" idtli Sicss experiisejrlsllj ctsteisiiisd In this cs.se * 
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p©t©ntlsl snrtms'  sen be estsib2iafee<l in tlis gclg^-tmo'cim spmrn ef 
a Beo:%lMas€«A-.«Stirs ©seillfitoi" trioiis* Sinc-s tiie kiaetie eristrgy 
iolf tiae siiellliitlag el.est?t»is mil Iw lena ifl:i»ii they 3?eactoi tiiis 
imrfsmmg, ^ v . ' . 
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tapss'al in tlss gfi,€l««iBO'fia space Jia|? b© ira2»i«d hf eliiaiglEg its 
location, Hsls sisy be dor® bj sltej-lBn tM wsiltie csf tlia asgef-
tiire plate petsiitinl^ IJf* tMs diatasise Is slioi't#aa6, taii, otlieif 
p©Fioc! of eseillatioii of ele-stroas 
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fiiiefcioa is -Itii.© •iriiire«-leagtli of tlie «leeferie oissillati.oiis® flsas, 
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Oiipire® slic5ifl:fig 'fcbe wairis^leiigtli as ii. ftmofcion ef tlie 
ti¥e flat© potsntiel gppeej? lis fiipxra 21^ flisj iBdlcsate, as 
Md 1bi&8ii precllstecl ffcst "felisoj^etieai eciBsMeratiGiis, tliet; tlie 
tisl liiersssss. In. ©l3l;sJ..2!iins till© data fo? tJies,, tlae sp-id velt-
ag© smA ciari»€a3t wersi held soiistanfc. UhB plate mirrest, lixrmm&r ^ 
folfc fc0 0®0 irolt rsiige of plfete poteiitiiils} ec«as«»siiasa.tlj tfee 
mirs-lsngt;lis in ilsis rsgiOR nape aligjitly shoptsr feiia tlaog© 
litolsli would fcii'f® I5#sii, obtained M.«l ttm isslgsiG'S esurient PieaiaiBsd 
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eimsiS'Ci ay WM resistmnse In ttis? piste eipeait CSO otm.!il f»is 
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gria-pliitii mi eleetres wmmests^ Ifc woiiM lit poanltat 
: , • - . , a j . 3' 
loiie-fer, tiie portions A,'' ssil l' iiijpe&i? iiiejcplieable on t&e 
•feasig' of" tliiii Barklifiiieii-ieiiTE fliii ife.iq-fpiiiirisjee of fj'Seil-
Imtieiis oil, a longsip Timi?'e-1.es§tlajs afttp.ii •fsiii.c-a in liiisli thssj 
wgre imst&ble biicl 'tiaes passsS.^ nomlcl seesi to iadia&t© fiiat tla© 
mseiisMlm of felaos® last iippeiiping is aiff^i'snt 3:11 scsne reipscts 
-Iftiiit -mleh O'Sximm ttm nomsl tjpe^ 
j" -l^ i . . . v - - , •  
ffiicfc liist filMMi £ positi-^relj ©MargeH eluetrod© s-arroixiicis la list 
. ' . ' ttm elset^ oBs isiiittsfi 'fei" Hi® Isttar will l3s 
^  '  . • ?  .  '  •  •  •  1 . ' .  V - - ,  r 
ef fee fllmmxA and will 
Ttm «ff©et «f tliis iipae© sli«rg€i ia a Bapkliasses-Siii^a 
silliatoip trlcai© le to iiiO¥e tlie ssrO' potsiitiel mupfiieii, isliieii 
o-&i&islae ose'ua? at the fiiioasiitji &ut tmt&d ttie gi?id» 
Sinsii tiitt! ossillfiting slaetfcias ii2?e as 011% Ijsiag abl® 
t© wimm 'Up t& stieli sixrfases^ iiMs irill siBaii® tlisir dlataase sf 
- . ^ . / -.i- tci lj@ aliisrteiiM.® Bj kr 
siii iiimilsif t© -feMt siiplojed is tim sme «if asgstivs plats ps-
taB.fcliils, it say l>© atiGin tlrmt tids «ili rsii£lt Sa a rstkuotlsn 
in the irKt'6"Ieagtli sf siasti-is cis<sillsttlO]is.» Tlae msitrnt of 
tliis FeiSiictlcsii will# ot cswssi. depeufS. upon 'llie wastm ef ©les-
trsitis feirsiag tli© spaes slisiFgs® Siiae® an fi&msm3.stti.tm sf else-
tsposs may oectir a,t iii© plat©j, 11 fuptlieip lesssBSng of ttie iraira-
. « '  ' j  '  .  , .  , .  _ . l .- • ~ -
{ifils of grisL sficl plats will 113;a.s*t;s®ats tlis sffest csf 
jipsee <il2.iiFga!i en tli» Stmsmx-* TWQ> saicili s«i»¥es fr© sliam in 
flcp.re SS# flis mm ciesigiiatsd by 4 sliows Itiftt 'tti© waT®*-
,lsrigtli is sliortiniitl lay .iia inss^esissS, aiilisaion tliat isj 
tj s jp'es.tca? gpse# sfcjirga|. siir^s B, cai tli® ot:bsi? tisad, iiMli® 
issteii ; • ' I . . ' r. ^ 
Is A J hoifii^s?, liis gififi psteatial ifas Imid sdnitiasfc at 100 
Tolts 111 B it was f, ' - 11 ^ \ . 
tlals wars ImML comitisat at 0®Q -iFCslts in botii cas»s^ 
fhs data frcsa, whieii tti-e csifYss in flgiareii 20, 21 gg^ 
s.sc!. i$ iisi®e picitt#!! ;r«eO'Fde<l in t.iiM.e'S !<», III, isad. I?® 
f!i« pint# stirreBti i:a tlie tests si&de at plate 'Wltages of 
-50ji ' ~ . . ... , 0"iiiiperes« 
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s M.O 1 «# ' -}* '^  "••>'' 140.8 
0'S?:A ft 
•! 14^0 1 % s:^3(} 1S2.8 
1 wgO J M.O' t 4, US S.S3 1:28.6 
1 -50 1 »•„ s 4»9S S.8I2 
160 
t s 
s 14.0 1 4.9S 532 164. S 
15S 1 «40 1 i4..0 ; 1 4.m s.«a2 163,0 
S0§ s «40 1 14.. 0 5 «, 3 4.95 S.SO 14.5.4 
250 s «40 ! 14.0 } «»,. t 4.95 3. 83 138.2 
1 «40 J M,0 f S 4.95 3»85 10 . 
c-au J -40 ^ M.O ?, «». s S.86 1 
400 .1 •40 1 14«0 1 $ JsSS 1 . 
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1 ."-n 
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K _ s 4,90 5..SO 1 
ISC) :S 1 I, ' 1 t 4,90 3.»80 1 
200 8 .1 ' .. 1 «— 1 4,96 5«84 :io"' 
250 I - 1- I I S.QQ 3,S5 1' . 0-
SOO S « - , :S t s sj)0 3.36 
550 .» s •«. 1 5,CX) 3.86 11;- ) 
400 1 ' .>' f V. ^ 1 , *3 ® do 1 
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5 -20 ! M.O s 0..06 s 4»m- 530 201.0 
150 J -20 ? 14.0' J li a vii 3 4.9S 3,80 1?6.0 
SOO s J 14 «0 t 0..0? t 4^90 les.i 
250 s s 14..CI 1 0,04 s 4.90 5.30 148.1 
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550 1 1 14.0 1 0.02 S 5.00 3.8S ISl.f 
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s »10 
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J M.O J 0..6S s  4 » m  S»8C> 19S.4 
200 J -10 J 14 ...0 s 0.51 s 4.94 3* SO 168.0 
250 s -lO 1 14.«0 1 0.^28 1 4.^95 5»82 153..2 
500 s -10 ! M.G 1 0,55 1 4«.98 3..©5 M6.2 
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. 400 s »10 „ J 14,0 J f).m s 4..90 • 133.6 
150 
J 
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s 
1 14.0 s 2?. 50 t 5,00 r - . 210.5 
to:..: s {} ; 14.0 : 2.50 t 4.95 3.62 JI'iR.E 
2Sf} 1 0 1 14,0 t i„ ••: 1 4.95 3,80 1 
30t:: ; 0 s 14.0 S 1.30 8 430 S., 80 2 
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I 4. SO s S.50 s 210 
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S 0' ,. *" .' « © 0 CI- I 1 5,70 I 2OS.0 
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tlis ©IscstFie eseillafciens sisy bs @.3!iis«s't;tid ts .iiicsreas® if the 
c •- . • • '- 4... 
t3i© grid is iii0j?aiis€<l^ fMs ifssiiill; in ttis e©ll®cstisa of 
iM3p.e at til© |p?i«3 assi plate sleelxPoAss® SiJiiSii ttiase ©leefc»as 
lm¥e ;pi?op«r phase relatione for giistaisiag tha #sslt®t Oieil« 
latioiiiSt. " ' • - ' ' ' eims® a. griiiitei* os" 
cillattiFj poir#F to I}® -^melop^df, ^ \ ^ \ 
pepisifitgilf tJif iii©i?'6ii.ai»g the aaiastoii eiirrsirfc, sad asapayiiig 
fcliB O'SoiXlatciry mwFmi lii & resoiisst olrmit tlm.t la Isosely 
f < tJis oscillator*. 
i e- " " > ' . „ - 1'. ^ "1 . • 
.sh.ms lit figure 24.® • It illiisfcmtsi emit© well hem %M i3fit©!i« 
sitf '3f' ceelllatioss s uith, aa.isiion mi^rcaat® 
^ f . ' ' V •*,. >' •_' . miMr'Se of Urn 
stscsia test nicoi'decl in table If|, fcli.irfc iij wtmi Wm griii. potent 
tial to 150 ¥CiltS:« Ib. tMii em&p 'tli®. o'seillsto^y eiir-. 
-" • •> !• • tim 
bridge ifiiea Itiii latter iias at tiie sessfiS poisitlon of fe.s-sis&iiee 
oil tSie li^eliiei? wljfes* fii© laestlesi mis pGist of T'&smimim 
V&I'1€MS. isss tiisn S^O sm^. rcr fihie 'iiliolis. rsoage .©,f csaissim sas"-
fc&liiecl, frma. 'bim gslir&nmiMftm? ilofle©fcieEii fcf imm.s of ttie sali-
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/NTENSITY Or THE. OSALT^JIOMS 
represent tiie diitiaaijes from a fijciicl poimt aeia?- tli^s open. eii€ ef 
the Lselssi? wii's« to tlie 'bridge itMiii it aseii|>isd siiaend, poai-
tioii. €cf yesoiiasce.. 
Studies of 3srlj]2&iiis®a-liir2 •ssclllstors macin bf citti.©3? ex-
aef'isfsnt.ers las-ire jlaldstl. fclis f&ct timfe iSlj® plate sw-i^e-nt fox^ais 
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{761 fo'sjsa, •aisit -Qi©- oseiliatioiii iata-nsifcy wss gi*eatlj iaflamcecl 
•fey tlie e.eBst,RB,ts of the external clw-mltt lie iiiioirefi tli.# sff'eet 
sf tl3.9 Imtter in, surires plotted biitisiiiari infcecsity ossilla.-
tiosi .sj3i3. fiegative plmte petsntiils^ > 
slissfp ssaxisyt, Fo? ©xteraal o geillatoiff cirisatts Jia¥in,g diffsr-
- \ , •• 't , "e ^ i 
ap'peaifa to inillcjat© t!mt iilsixi amm Sitficlt© ratio ssists !>&'>• 
t u r i s s B  ^  '  '  . '  '  - ,  f ' ;  •  •  ~  '  ,  o f  >  
sjtfcemal oseillat€e''j the Intensitj of the osoillationii 
will b# a iiiiijcSii!i,2iii, 
', 'I. •* ' -- <" ' 
sirciiit ' • * ' . „v , " - • - * 
^  ,  I .  . ,  '  ,  •  '  '  .  . '  <  -  '  : .  ^  
'  4  '  '  
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liiKl, i£lat® slestTOfles^. . 
fliis ®as foiiM t$ efsass a climimitlott is tlis lBteB,slty sf 
tlie ©aeillations ® fbe gal^fincaaet®? dsfisetioss at eoPrsapoM-
irig pssorusaise positions of tJae "fepidge befciifs anil aftsiP tlie 
S5^C> {JE'U - - ... - , ?• " ; " ; ' • 
SafoFs Af tag 
¥..s0 l,2lj 
2.015 
Ill tills test tlia grid stici, plsta potejafciiils wspe 150 Wits aiiA 
0..0 Tolts s^espssti'a'eljri tlae esilssicm eii;ii»i'eat was 15*i ledlli-
fhig iMl,i5!iifc#3 itist itifi intsiisltj of th© osslllstions saj 
he f&rlBa lyy alt«i*iBg tlie sster'ml eif-caiifc-e 
' ' ' - . ' ^ * . . ' '. V. 
v' " . . • ' I .t' •• 
tmmri S?ll 0M« gad tM 
5. B#atg hetme&i. the 3iagkhiaiii8s,^-tejs osglllator ana, tliis iiofisftl 
jfs^i"Qg;g'^CO.&io.g» " — — 
.• : r 
liuirelopsd 'bj tha coiit imisuis wme oiscillstsi", -vibxm tlis lstt-&r wia 
r >•" "J*' " " ' . ' ' . 
'mA'Wa.m "beats ci'cnild 1>© sbtaliaacl tjetseeii tiietii,. This 
be s3j3b«'I)j ispi^eiisiag slt^sfsatlag; potentials fFoai ibO'fcli 
sets iipcrn a diitsctop liiiiilng s sispttsd cnirx'szit-TCJltans elaai'iietisr-
istie. IsmtemA af iiiiag a sepsFsit© eetestsr fo? fctiis purpoas^ 
^  ^ '  * 1  -  f  •  ,  ,  .  '  ,  * 1  '  
0iS.eillat0f* m. both a losal gena.fat'Or ascl rsesi-riBg s©fc® B©-
c-iiptioa was #rfsicttM Iby 'iiieiuis of a lomd-spsiLter 'Ktiat was csa«« 
aeeteii in seriss witti, tiis plat« hsmtesfj 10K Biis set« 
up. Idaeii fO'i»sBed e 3?«e«i¥fKr siiiilar to -lii# t|pe dese^Ifeecl bi'* 
Mfesr 'fciie two ossillatoj?® liaii bsiiii a,cij 1:111 teci to approxl-
sfitslj- til® iiisie :f»t3.n®s0ft tlisj iisris fed'oetiiriilj ecmpled® 
Flnel tuning tfees liad ts 'm dene bj trar-jFliag tlie grid potential 
of 'Sis ti'io3.e is. tlMi Bsrkliitiisexi'^lsjps ®®t» 
Sim of tlie two o.seillsts3''.a dlffeFsil tf a fsw tliowiSfSKil^ ejcies.» 
1' J ' M . . /. i i\=. " .' , . 5. 
mmiiii p'orss. It laiglil; be €l.fis0ribi}d te so®© ezteBt % stating 
¥iiriaticiiis in sioipli'fctids ©f fclaa osalllatioiis or 
%• SCSiaS OtllilF , J , c. 
: 1 -r > r. 1 ^ " ' ; , , ^ 1 • 
ssaxs wej?e obtaiiisii sesiirred in tfee irlsla-« 
it J ef 15,? si©t;#rs.^ 
flin e.ff'#et ®f thm msMmtiikl i\ " \ i :\ v\. \ •? of 
©eeiilatioas urns iiifestigsfc©s4 hj -^miiging its ©fi,p<i.«ity S2i,ci i:a»-
<  5 .  ^  '  :  <  '  .  '  „  '  s  V  ,  •  •  
is,g twc restiisgiilfff' sopper plates f*?!,© SS:^XS®S csin«)ji iilioss 
' - z - ' j;. J " ,. ' . . l.,t OS®, ' ' r" ' 'i. • ; ' ' ' ; . 1/ 
tiOfil wM«'ia ffSS'iiei tbe e;iter'B,8l osell 1 story circmit;^ flies© acicl--
lflesti€?s8, howmfiTf iTOcfeisietJ eiilj sligbt -etiaisgss i:a ti» sfe» 
sei??e€ imi?e*lerifi't4is, 
111 tiiio fceets tlis;fc w#3?e ssds at diffeFeiit plate o^ltfiges, 
fisd silii miil. irifciimt tla# iicMttioniil cifpacity lii the sstersal 
^ •"' ' ' 'J 
Willi Mm.tlm&l fitlMiit Mdi'fetorisl 
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OT.g i7S.§ 
Tim first of , 1' 
tials of ISO mlts and G^O irolts reipecti^ulssci. a eoastant 
>•. i: •. 
p©t,aritial wsjs agiiia eQiiial to 150 -mltSf tm:b -tamt of fche plate 
mmm mt at «20^O flie emisslori iitOfrtBt in tli .^0CI-OibS 
ease iiiieuafcod t© soout 14^1 silli«si:i|3ereii» 
Saisfiiiiiat sisiil.ajp rssClts ipurs ©bfenined wiasii tla# lafiaetsiaee 
af tlie • 5 ^ 
wsi«s ©btaia«ili 
V  
cia.® sill* 
ftieae issiieste tfiiit the freqatma'S' o;f Bai'MiiSigsa-
Isris ©seillatiS'Bs is sot iL&tmmlimd. by tii® ciOBStmitia sf tlis 0.3-
cill&torj cipci3it thmt is comieeted t;o ttie gM.d, «ad plfii;;s eleei-
liioftsr to l^SCkul, ^seillatieas cf t3aiB 
tfpe kimwa m "clifsrf w.iBr€» ?3C tiie si'diiKP'' wsr^i d#te.e:t@3» 
These irsFS ef irsFj iaeis3?l5r tt» staa© isteasl/fcy ae tli® iicFiaal 
wfiires -fifcoiiiii of rotigfilj fc-aie# its graaJ; a fi^eiieesej, 
'IMl® saklEg iiaasiireiaeiits witla tlie Leisiiei? 
,,/• ./*; ,: ' .• •;,' " ., • 
SQisstlmes "hm quite ©laillj distiiiipaisliM fs*om'taioss prodtje#4 hj 
Bcmiigl Q.ii.Qill?ifeiosis^ 1 «ase ixt -liiieJi liiis happeciaail ia illtis-. 
tfiitecl Isj fclie data isi tiilsle ¥I» flie fiiras'sa is Idia eelisaaa ea<» 
a 
©arFeia« Iliidsjp Plie tieacling "GalTiisoiiater I3«iJ'le©ti£as'% j^sacl-
inga are giiHiB isdiicih sosstitiifcs a asasisr© of tim mwwmtt itiisli 
fleiEna. tlipcm.t;!i 13i© •|i]b,fiM.©®»cciiti.ple lji»idg-e« ffes two slasssii cif 
wftifes d€sisi3,a.taia fef A sod B. ires^s fcda euSFSnt saxisa es^asd 
^bf tlis ymrmBX. sseillicbicaas wMle tMssci rapreasialK^fCL laj CI wwm 
ps'&6-iimiL lb|- t;li.s fiw&rf waires ^ flm data i n thia tsbls irei?© et>--
tclzied ija -tii# eourss of' m test siaiie at grid asa plat© potea'tlals 
of S50 volts •nikl «5C}<.0 irelts riispsstiirslj,!. shicI uritli aii ens is-
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It lEngr B© s©«a tm& tiiess A&ts tiiat tii© aistiiie# Ijstwssii 
0onis0Siitif8 saxlma of tlie S lalass i« aljoiit 29,f5 eii» wlaile 
Qast b©t*«sii til# 1 tfpa {or tia® B typs) la mppysxJjiafcelf 
6C)®t3 csis^. ' • J •" n." . ' - • 
iialf fiJi 1 ' - 'I.'- ' s 
If tlie elestifie oseill&tieaas lo?© regaiE^-cled an 'betrig pi'D5:ao» 
J .4 a 
en.argei2, ia aeecj^daiicie sitti tlie liirpotilieois l>y 
BarMi,a;s,seii eiiiS laafSt wi.mt of the f©suits sbtallied ia 'tliis lii" 
" s, _ X ^ 'Uafisr s'lich csiKlltiong, 
lay smm efesjag© iici tli® elaetPle escillatlcaig,. flie effest of 
•yarlotas mocliflsatisafi mil be ^islitati'g'ely isxpisdiisd In tfe,« 
fdlloirinis sialyses^ 
, . „' ' , ' • •• , . . os-
eillatioiis cisefsssss as the grid potsstial liiiss?siises® tSils sua 
13© seeoiiirteii fop ffoa iiie f&et 'fclmt tlis elestrona ai?® to 
scffs witti gi?©ii,t©i? "t. i ... Siacie 
Feqiiirsil tsy tim electrons ts p#ffsBa on.® esaplefc©. ose,lllati0n 
• . . „ 1 t. 5 • „w ' . u ^ • 
extsstttecl .&t & Mglies? apu.ed^, ^ ^ " - , m sl3.oirt» 
eiisa alueii it is i3ip©etlj ppepoaptioiial ts tiie p©.i»iaci. 
1. ecssparlsoa betsssii caletilsted irittr®«-i8iisgttis .eiad tlisse «3©»-
tss'iiinfeii fusperiljaeiitallj^ in glaoitii. in fi|p» 20^ Iii tiiia eass 
it is s-een. tlmt a fairly i5e:ed a|d?e€asi©st eailgfcs®. fins itfBtsslm 
iissd iJB tlsBfie ealeiilatioiis w©?6 cleriT^d froiri eatpressions for 
iiklsctres ¥sl.tiiCilties nrhsa the sleefc,«ons iii?e ao-rl.ng -imdei' the in-
flaienea »• -c . ede potential g» • ,i 
esiioe fbi» His cibsisfired wsnys-lmictiia ftiorfee? tliaa. tfes •eal-
ciilafcsd li tJiis ap&sii elaspg© ia tti.s irisinities of tlie filsmsirt 
aiMi plat®.. 
6l€i€t]?ons gicnycs in bc?t!i tM filansisnt-grid imsl gpict^plst© spucisss,, 
Slfie® Its gffest woiiM tii laost prorie^aaeeil at fii© Icsirest grid 
mltagesji t4i« grsateisfe errop sliGuid: ecsw at tliis mxtrmsm of 
\ ' tkm enrms 
'' ' ,. . . ': .' ^ 1 easej 
» ' to 
el«eti''cais iilll fci?aii'§l is, tlaie g:ri<i««:B©ci® apae® iflii bii sliort'eaed.. 
fMs will csifiis# tlie period of oseillatioji of eleetPoas absiit 
tla© gjfid to "till diiiiisishisdii siw! as a pssult,, Sis iraTrii-leagtai 
will I)s rems&A^ Cuptss iilioifing tm asaoer In wMeh. this o«5" 
SUPS a;p@ grresi is flgmre 21.^ 
Ibeii pesitifii poteotials .are si^plisia to the platiij^ tli© 
ill figtiFe 2g ars obtaiBed* Slaas© sliow 
ratiier abFupfe li^eiaks < ' '' 
osisillations aM, s-mm 'Tim tjpe. 
file l£m.gi3P imire 03ei3.1aticxifi,jj tiiat is, fciioiiii ossurring in tija 
i f 
raageif 6<isignateci "bj- 1 laiiil B ^ di>' not laiis. to tse iixplftia^ 
febl© isi' iissJEis e*f' tfefr BM%:l2siisen-lis?s Itieoyy unless sa'&i:mdapj 
©sission of at t!:iQ plsts is assnaaad* In tlis eirent 
tliafc sicli. £ sifeiaticfi existsj. tlis ussess^siy liiereafit© in psi?iod: 
. .To'. . .1, r ^ • . , • ' 
I ' ' ' : . ' 
•' .r . .. 
;ie viciitities' o,f tiie - t i • 
TbMS& fagioiia ina:?e am effsst tiiat is egsiirelsiit 
to sicviiig tlie gero poteiiti&l siiT^faees tiiat occiip in t^he file-
'I" 'yi; I' ''•? "j-'"'5'^rj. :»)''''» s?'?' ^?S '^' H <•'{:<T*-^ •> f'-J "I fl'k f\t'' 
«•,>•••• -7.^  C?"'" W iiji- W s-.i'Aivi. ...VVvC.. j.^ Wwr. 
soil!?-ICS J,. . 5 
osslllaticss^ "beeanse the ©lections escill&tliig eibaut tiie grid 
lisiris slieftef disfcaacei 0¥er idilsh to trEir©!^, 
Tim ciiPf# ill figure 24 Indieatea that tfas infceiisitf of 
tij.e essill&tiosa is almost Airestly pFopsjptioiasl to t]a,e eiiais-
eion ciafraiit®. fhls iiisj be sxplained hj ysgsMiiig fc!ie Inejfsas-
6Ci &mlseitm. &s Iisfiiig esiiseei'iicire elestpons to iintsp tlie gifoiip 
tliat oseillateil alxrot tlis gFici® As iceBeas© ia tii© ®;. ^ rons 
is tills group remilts la .a greatg? nmslseF baing eiollsstsfi bj 
the grid aad e, ssci siii^© tiisi? ph&sa relations are eox'^recti, 
tliej ssM to fcJie escillatloia liitsnsltj, 
f&a •irariRticjiis in Gsclllation iatsiisitj liiai; iifere oosej?¥-®d 
wliSB, fiMi ffeqiaeasy was altsred were foisid to "bs eassecS by til# 
txtsmai oscillitfcorj cipsnltm fMs Ijeeaiie spparsiit wmn efeasgeif 
wsr® iisda ill ita cimstasts^ sncl as&miifesftentjs irere siappleii «5u.t 
Tindsr Msiitles.1 cojadltlcsis sf appllsi. voltages imci laaission 
i ' L&iigetl tlie natm'ftl peFlod 
ef eselllatloii of' tla® ci3?>0'ait| its ia.flneiiee upcss, tlie eleefercoi 
oscillations beema® greatsi' or less dspeMicg 'tipeB. tia# oeir 
I ' a t i c ?  o f  t l i o  P ' S F i e d s  o f  t l i ® .  t w o ,  A «  S c d a s l T j e  | 7 6 )  »  . . . .  
cencltieiTelj tlmt iifeeii tlie esternal i 3 tlie^ fre-
qtieiisf sf tijii saeill&tisns pi'^cliaesd by the tfiecSj, mmclimm ia» 
95 
tensity oeewrecl, 
Tkm fiiet; tlmt^ ttis tsafei iiiileJi w«r© 'Obtalia-ed ,,„iea. Siirk-
hfiiis©n«Imr2 Qseillatiotis sac! tiiowB pro«iie#ci bj- s ncnaal centiii-
uous wnii-e' osaillatojf sppsapss l3.x.glily iicx!aliit<ac,» pyeclmdss tlie 
Qmits'lu&iJm that tlie fcs^mep ars eonfciixnoas ia. all respaefes^ 
Tkmm'&ii Um mmmsT in ifblsti tlilps espsi^lBeBt -was perfei'sea did 
imt msk& it HBlilcelj tiiat eititsids agesey e&i:ilcl cause tiass® 
iiiocliilatic?Ra«. Ia fmst^ this cO'm3.cl ©asllj lisT© liappenecl si see 
t^e liii^, pstestial "battsx'ies sii; the two ogeillators 
w®J?e also cmmeetmd t-o other l«sk«ls. It is tints afpareat tliat 
a further stiidj of the fceata^, mmis tmA& mors ia«el co Mi felons, 
is •see©ssai?j fesfor-e iicy clsfinlta soacltisio'ins aajr be df^aina froM 
thmi,. 

•liSTg ©iidill&fcos* appeare<l • to be M.|iily iioSals-ted, a cjon-cslusieii 
fcl5.ftt tM.s was dMS ts tbs fcreaer Is not; wsj?rm:it0&» Proi>sil>ly ma 
gS'O'Cl Si EeliHXi as esij Jfer detca^aiijaing wiistJiep tli# Bsrlsiisttsen-
by 
isakiiig sjtt oscillsgrsasliic of tliB 'beats, 
. ' .. • • ' ' . . it 
nay expl&ia "ths ioager wsire oscsllistiofis th&t wam observed 
liisti tSi# plate ims at * positiirc? pofceeti&l, it s«sas aa tiicmiJi 
 ^  ^ ' ' , , , be  ^
SSJMS practlcallf all ttm experiimiit&l resiilts tliat were 
~ ' . ,' , J . • ' 
. ' . .n rmtubl 
t'Sm ogsiilEtioas is as deserifeecl bj 'fclasse issa^^ 
fl. SlJllJffilf. 
T I M i i i i r e s t i f - " ! ' i § ^  r & p m ' t m l  i s  t i i i s  t l i s s l s  m a  
•m-i£si?tiiksri is as attesipt to ctsfcain more Infcimaticsn coEe'ern-
irig Bar%M.ii,gsis-Iiirfi oseillatioBs® For Sis proiM&thm of tfenisasi 
a spsel&lij dusignect, •feiifeii-elact.ro^® irasaiiM tab© iraai 
.in 1 isainlj eosesi'iaed wltli cleteFiiinliig tli® sf-
€s f  grig aai plsts potentials^ saicslon aM 63c-
tepsfil eiretiil; coristaiits on ttis ifaii'©«>v ' J i' > rv i. 
essilliitioss. 
Ps*€as tfa.© «ic|>eriiaeatal re salts, it was fmmd th&ts 
1» Iiierea.ssil grid potentials saassd tlia wmm^-length 
to b& sliojfteiisd.^ 
2» ••?€ase4 asgstive Talmes of plate p-otentfelal 
were atteasjlsd fej rechietions in tlis if&'we«leagt!i^ 
•5t Jl ratlasr abrupt olaaags to longer ifSJFa^-lsngths 
•oesiarTM iilitB a positive pet«iTfc±sil, . - < * "*..*=; t.f,.. 
sppliei. to- "tiis plate^ 
. 4® Iiicfssas'sd eisissicaa msrmntB effeotei & jssall cl#-
erease Is iravs^lesg'tJi^ 
tiie eeasfcarats of the eiit-
tsrs.al osoillat-c; ^ 
in ttie irairs I . " . 
6^ Iacsi*©asa'ci emissioxx aiipretrt saiised tli# imfceiisity 
. - . ";>v • • .' 
, i • . . • -I ,, -r, ,  ? .< 1  .  "  '  
» tg • 
: pFodxieucI slissge® in lim iiiteiisity^ 
' • .' r • ' ' <. •, , . ^ Gbt&iiied 
" > ' ' 'V ?" ti 
s£ins:al sontlimo-ua w&?© •sasillator were iatui31ed4. 
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